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(54) R4APAB/114HECKAR AOPHMPYIOUHAH 
rO/lOBKA 

(57) M3o6peTeHne othocmtca x He^Teflo6wea- 
tomeu npoM-CTM w npeAH33HaMeHO ri\* 6ype- 

HMfl M 3KCnnyaT3UMH BOA*HUX. He<J>T»HUX M 

ra30Bwx CK83XMH* lle/ib - noBbiuieHHe 3<J><t>ex- 

TM8HOCTM pa60Tbl fMAP^B/lMMeCXOM flOpHMpyiO- 

mew ro/iOBKM 33 cseT o6ecneHeMMH 

CTa6H^M33UMH flO/IOtteHMfl nOABMXHbJX C6KTO~ 

poa bo BpeMB pa6oTW. Ana 3Toro BepxHHft m 



hvdkhmw topuw noABM)KMUX ceKTopOB Bbino/i- 

H6HkJ B npOAOAbHOM CeneHMW TMApaB/IMMeCKOM 

AOpHMpyioiuew to/iobkm c OKpyr/ienueM no pa- 
AMycy. paBHOMy no/iOBwne a/»hhw noABMXHo- 
ro ceKTopa b npoA<wibHOM ceneHMW c ueHTpoM 
b p3BHoyAdft6HHoft ot aepxHero M HM>KHerO 

TOpUOB CeKTOpS TOHKe. MaKCMManbHbIM A^3- 

Meip b nonepeMHOM ceseHMM psGonert noaep- 

XHOCTM CeKTOpOB BblTIO/lHeH H3 paCCTOflHMM . 

onpeAe/iaeMOM no M3TeM3TMMecK0w <|>-/ie. ot 
oepxHwx TopuoBcexTopoB. nocneAMne a pa6o- 
neM nonoxeHWw nepeMemaiOTCfl 6e3 nepeKO- 

COB. HTO C03A3CT M3MBbirOAHe* WMe yCAOBMfl 

pa60Tu cexTopoB m ynpyroft Tpy6M3TOM Ana<J>- 
parMM. yMeHbiuaeT oceawe h paAM3/»bHwe Ha- 
rpy3KM H3 AG ran m ronosicM w HKT. mb kotopmx 
cnycxaeTCfl ro/ioaxa. m noawtuaeT xanecTBO , 
paciunpfleMoro n/iacTupa b oScbahoR Tpy6e. 
Bbino/ineHHe topuob cexTopoa no paAnycy tic- 
mitosaeT aax/iMHMBaHue m o6pa30BaHne ico/ib- 
ueBoro 3a3opa Me*Ay cexTopaMM n (J?/iaHueM 
b c/iynae noeopota ceKTopos. 3 m. 



M3o6peTeHMe othocmtch x He<J>TeAo6biBa- 

K)U4eW npOMbllil/lCHHOCTM, B H3CTHOCTH K 6ypG" 
HHK) H 3KCn/iy3T3UMM BOA»HWX, He<f)TflHblX M 

raao.Bwx ckbsxchh an* yctaHOBKM nepexpWBS- 
Te/ien b cxaaacMHax c qe/ibK) bocctshob/ichmh 

repM 8TM*4 HOCTH 06C3AHblX KO/tOHH. 

Uenbio M3o6peTeHM* nennerc* noabiuie- 
Hwe 34><{>eKTMBH0CTM pa6oTbi ruApaa/inMecKOrt 
AopHMpyioiueM ro/iOBKM 3a cmct o6ecne»*eHWfl 

CTa6n/lM33UMH nO/IO^CeHM5l nOABMMHblX cexTo* 
pOB BQ BpeMR pa6oTbi. 

Ha <>wr. 1 cxeM3TMMH0 npeACTsaneHS tma- 
paB/ivmecxaa AopHvipyiotMan roAOBxa. nonepe^- 
Huft paape3: Ma 4>wr. 2 - to xe. c nose pMyruMM 
cexTopaMM 8 pa6osCM no/ioxeHnn; Ha <J>nr. 3 - 
cxewa cm/I. AeAcTByiotuMx Ha ceKTop. 



rMApaB/insecKaw AOpHHpyx)mafl toaobxs 
MMeeT no/iyto uiTanry 1. na KOTopyto OAeTa 
ynpyran Tpy6saTa» Ana^parMa 3. Me*Ay 
4»ii3HU3MM 2 noMetueHbi noABMXHbie cexTopa 

4. BepXHHH M HMXHMM TOPUW CeKTOpOB. npH" 

yiera»ou4ne x fypaHnaM. BunoAHBHU a npoAOAb- 

HOM C6M6HMM AOpHMpyJOlUeii fO/lOBXM CO 

CKpyrAeHweM no psAwycy. paanoMy no/iOBune 

A/IMHU CeKTOpd B npOAOAbHOM n/lOCXOCTW c 
UeHTpOM B p3BHOyA3/ieHH0M OT BepxHero M 

h mx Hero topuob noABMXHoro cexTopa tomkc 
a MaKcuMa/ibHwvi A^aMeTp a nonepeHHOM ce- 
neHUH ruApae/inMecxovi AOpHiipytouien ro/io- 
b km paSowew noaepxHOCTM cexTopoa. 
KOHTarmpyiomefl c pscuinpsieMbiM n/iacTbt* 
pen. BbinoflHeH Ha paccTOflnnw X ot eepxHwx 

TOPUOB nOABMXHWX CeKTOPOB B OpOAO/lbHOM 
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ceneHMM nocneAHHx. onpeAfc«*eMGM b coot- 

BeTCTBMM CO CTieAyWlAeM 33BMCMM0CTbK)! 

X=^-H(0.3+sln/?), 5 
rjxe L - AAMHa noABMXHoro cexTopa a npo- 

AO/lbHOM n/IOCKOCTM; * 

H - paccTOHHwe mokay np«MOM, napan- 
ne/ibHOft npoAO/ibHow ocm xopnyca. npoxoA*- 10 
mea Mepea paeHoyAaneHHyK) ot BepxHero m 

HHXHerO TOPUOB nOflBMXHOrO CeKTOpa TOMXy. 
M TOMXOM nOABMKHOrO CeKTOpa. M3XCMM3/lbHO 

yaa/ieHHOM ot npoAo/ibHoft ocm xopnyca; 

fi- yro/i Hax/iOHa x npoAO/ibHOM ocm rwA- 15 
pas/iMMecxofl AopHMpywinew ro/ioaxM pa6o*ieft 
nooepxHocTM noABMXHoro cexTopa. 

K noaepxHOCTH, npM/ieraKDmeA x Ana<t>- 
pame, xaxAoro BToporo noABMxnoro cexropa 
npucoeAMHenw nersnnmecKue n/iacTMHu 5. K 20 
nnacTMHaM co trropoHbi Avia<{>parMbi npncoe- 
AMHeHw npoxAdAKM 6 M3 n/ioTMOw TxaHM Tax. 
sto xpaa TxdHM BUCTynaK>T aa xpan n/iacTHH 5. 

npM C03A3HMM A3B/ieHMH B yCTpOMCTBC. 

Tpy6naT35i Ana<|>parMa 3 pacwHpjteTC* h pa3- 25 
ABuraeT cexTOpu 4 ao ynopa Mepe3 nnacTwpb 
8 e peMOHmpyeMyw Tpy6y 7. flpn stom o6ps- 
ayK)U4M«cfl Me^XAy cexTopatfM 6oxoaoa 3a3op 
nepexpweaeTCJi BucTyndiomuMM msctsmm 
nnacTMH 5. xoTopue npHXHMaioTCJ! Ana<t>par- 30 
mom x onopHMM noBepxHOCTAM cmoxmwx cex- 
Topoa, a xpaa npoxnaAOK noArw63K>TCfl. 
3axpwBa» ocTaBiuwecji 333opbi no xpa»M n/ia- 

CT MH. ripM npOTflrHB3HMM rO/IOBXM HCD63 n/13- 

CTbipb cexTopw 4 Bee epeM» octsiotc* 35 
napa/i/ie/ibHbiMM ocm i-o/iobkm. ripw 33xo/ie 
(unM BbixoAe) ro/ioBKM b n/iacTbipb 8 cexTopa 

H3KJ10HJII0TCJI 110 OTH0UJ6HMK) X OCM rO/IOBXM, 

npw 3TOM MA6T TO/ibxo nepepacnpeAe/ieHMe 
x/iMHoaoro TopuoBoro 333opa y c AoyxcTopoH- 40 
Hero na oahoctodohhmm 2y M axc* ho o6pa30Ba- 

HMfl CKB03HOrO KO/lbUeBOrO 3330P3 MOXAy 

<J>/iaHMeM 2 m cexTopaMw 4 He nponcxoAMT. a 
x/iHHOBbie 333opw 3anoiiHjiK)TCji npox/iaAxa- 
mm M3 TK3HM. Buno/iHBHMe pa6oMew noBepx- 45 

HOCTM, XOHTSXTMpyJOmCM C paCUJMpfleMbIM 

nnacTwpeM noABMXHux cexropoa co CMeuje- 
HMeM MsxcwMa/ibHoro AwaMeTpa. npMBOAMT x 



nx napannenbHOMy nepeMeiqeHMK) a pa6oneM 
no/io*eHMM 6e3 nepeKocoe, mto C03AaeT naM- 
BuroAHeMUJMe yc/iobma pa6oTbi ahr cexTopoe 
m ynpyroM Tpy6M3T0M Awa<t>parMbi. yMeHbiuaeT 
oceawe m pdAMd/ibHbie Harpy3XM Ha act3/im 
ronoaxM w HacocHO-xoMnpeccopHwe Tpy6w, 
Ha xoTopwx cnycxaeTcn ro/ioska, m noBbiiuaeT 
xanecTso npM/ieraHMfl pacumpaeMoro n/iacTbi- 
PR x o6caAHOft Tpy6e. 

B btno/ineHMe topuob cexTOpos no paAwy- 

Cy MCKTIKWaeT SdK/IMHMBdHMe M 06p33083HMe 

xo/ibueBoro aaaopa MexAy cexTopaMM m <J>naM- 
ueM b cny^ae noaopOTa cexTopoB. 

OopMy/ia M306peTeHM» 

TMApaB/iMMecKan AopHMpy»oiA3» ro/i08x4 
no 3bt. cb. fsfc 641070. OT/iimauuidflc* 

TeM.HTO. C Ue/lbK) nOBUUieHMfl 3<J><t>eKTMBHOCTM 

pa6oTbi TMApaB/iMHecxoM AopHMpyioiueM ro/io- 
bxm 33 CMer oSecneneHMP ct36m/ym33umm no/io- 

)KeHMff nOABMXHblX cexTopoa BO speMfl 

pa60TU. BepXHMM M HMKHMM TOpUbf HOABMX- 

Hbix cexTopoB BbinoAHeHbi b npoAO/ibHOM ce- 
seHMM rwipaa/iMMecxow AopHMpyxxMew ronoBXM c6 
cxpyr/>eHM€M no p^Awycy. paBHOMy nonoBMne ahm - 
hm noABMXHoro cexTopa b ynoM^nyTOM cese- 

HMM C UGHTpOM B pa BH0yA3fleHH0M OT 

aepxHero m HM^Hero topuob noABMXHoro cex- 
Topa TOMxe, 3 MdKCMMdflbHUH AMaMeTp b none- 
pesHOM ceseHMM pa6oneM nosepxHOCTM 
noABMXHbtx cexTopoa Buno/men na paccTon* 

HMM X OT BepXHMX TOPMOB nOABMXHblX CCXTO' 

Pob. onpeAe/ineMOM a cootbctctbmm co 
c/ieAyK>uteA aaBMCMMocrbo: 

X=^-H(0.3 +sln/?). 

rAe L - AAHHa noABMXHoro cexTopa b npo- 

AO/lbHOM n/IOCKOCTMI 

H - psccTOAHMe Me*AY npAMOM. napa/i- 
nenbHoft npoAO/ibHOM ocm xopnyca, npoxoAfl* 
men sepea paanoyAa/ieHHyK) ot sepXHero m 
HMXHero topuob noABMXHoro cexTopa TOMxy» 

M TOHKOM nOABMXHOrO CeXTOpS. M3KCMM3/lbHO 

yAaneHHOM ot npoAO/ibHOM ocm xopnyca; 

fi - yro/i nax/iona x npoAOAbHOM ocm tma- 
p3B/iMMecxoft AopHMpyiomeM rO/IOBXM P360MCM 
nosepxHOCTM noABMxnoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5, 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2yniax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-i/(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthestaway from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
Casing 



Fig. 4 
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